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(54) ACTIVE MATRIX SUBSTRATE AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To provide the active matrix substrate of 
a simple structure using thin-film transistors(TFTs) 
having good characteristics as switching elements by 
providing source lines consisting of metal on the 
lowermost layer and thinly forming semiconductor 
layers. 

CONSTITUTION: There are the semiconductor layers 
consisting of channel regions 101, source regions 102 
and drain regions 103 on the lowermost layer on an 
insulating substrate. Pixel electrode take-out pads 
1 05 consisting of the same metal as the metal of the 
data lines 104 are provided on the same layer. A part 
of the source regions 1 02 cover a part of the data 
lines 104 and a part of the drain regions 103 covers a 
part of the pixel electrode take-out pads 105 consisting of the metal. There are 
gate insulating films 106 to cover these semiconductor layers, metallic data lines 
104 and metallic pixel electrode take- out pads 105. There are gate electrodes and 
lines 108 on the gate insulating films 106. Contact holes 107 are bored on metallic 
pads 105 in the gate insulating films 106 and pixel electrodes 109 are formed on 
the gate insulating films 106 via the contact holes 107. 
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(2) 

1 

-mt®Mmmmw*)tiiuiy vo-mmmffmm b 
y >v>x*©7-x«#©-88&tf h v-i >m.mo-m 

7*x*:/TMJy*XS«. 
[»*JS2] R|*JflffRh7>?X?©¥*{*JI;flit£ 

i gffflTj'f-f h y -^xss. 
[^js3] mmmwmb : 7>i?x9<D>f-hmmt 
mm®mm-ttnT> m-s±\zm^tix^m^ 
®mt-rzsii$m i E«®7?f^ 7-7 h y .^xs 

3 IE«©7 *r ■< 7t h 'J v ? X»£. 

^f^7h y -y * xs*©«e#i6fc*»r»T, 

5 > S> X * 5 ffl X -f > 9 m =f- 1 L X ^ £ 7 f x 
7"? h 'J v 9 xSKlcfcHT. 

aftewttsj: o^sx-^^tK^is f-7>vx?© 

«&e*ttfu oe£*y- mt®&m b yyvxto 
^-v%m^-tmm±\zmmnxi&*). a.-om% 40 
tt#tg=i8M±i3Bft s nr «««<Mt t -r * 7 

S^oTV^*!fe^ai:-r?)«*«6|S«©7 : 5'x-e^ 



4$&B¥6-1 94 6 8 9 

-^«!fe^-r«.m-©XSi:, 
*«#R**Bll/fc«. »Kh7>yx*©-S8#SEx 
-*S©-BB£$ffiLTgi?3BS h 7 ^X^W&fiJlS: 

^-r5#tcK*«^?£/t ; $'--> ; yjni-r am-© 
&y- n»»±K«fte»««*JM«ufc«/^-= 

>^UDXlCfe 0 h 7 >^x * ©y- h MtttfK 

y- hiiis®^r5^ra©xet, 

R*R h7>^OFH >**©-*& HbttR I* 
U-f >m«i:«MMtC*jittS8lcWi<B«©-W«m 

• *-jp&pg?L-rs^A©xei:. 
ft. 

4 b y y ?xa«i;:jH>T> 

$&ft<k yj&sy- h&t&si h7>vx^©y- bw. 
a#»z:t6ftji±Kff &£ nt* e> . ey- h^i^fT 

t-r57^x^ h y v ^ xs«. 

worn 1 1 ] 7-?mzmi&?zmiiifB.m<it>iTi&zf 
y- h & £ «$-rs ©P5*#®fttefe«T 

at n u «mz«fii&® u T=r-*ms. ir> l ay- h « 

[M«« 1 2] it>|ftiktt»«±fc»*«nfc 
7^x^f ^Yh'J ^^XSffi©Sjg^ffitiS*V>T, 
-*»£<Bt*ftfflT«M«»lfc**jB-©l8i. 
-^«©-SBStj[abTgSSI^ h 7 ^i^X;?©^!!)!* 

«fS;-rs«^K i i i «frKsn^-^>yiiDir-5m-© 

XSt» 

y- hJ&M&Mtt-ftJBZaxS fc. 
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3 

7-?Hjyyxg«©sj£#&. 
mxm 13] 4>&< tt>tm&&tii±izmf&2ntz 

7*7V7vMJyyXgffi©MiI2;£lcAHrC. 
-*iH©-8B£&gtTRSR h 9 >y**©R»IB* 

xmt, 

> ^flM left 0 Vv>i>X$ ©V- h fc; 
&»j£T-53ilH©Xg£, 

imt&M&iR-r *355©xg t . 

RSR h7>^<0HK >R«©-aBfct> W*R H 

*«i*«ftfflT*«ac!>-««t«iiur*«t*y- m 
m®RTfmmmmmmiz3>?9 v • *-;nen!?L-r-6 

RjBiaii6»»±itia*««s^-r-5»-b©ies^ti 

f * 7 * 7v h >J y Z XSS©Mag* 

& 

m** 1 4] >pts.< t htms±.\z&f8.znrzn® 

TV 7"? h U y ?X££ftlH>T. 

RIMWi±fc**«miCtt*5 , -*ll&RriR h y >V 

**«i«ti-*7*7V 7t h g y y xa«. 
maa is] '>&< t htm&mfiiMzMf&ztitz 

&MR**&LfcR. n9--yynx\z&v=r-5m 
**rts»-0xs£. 

-«**RT-y-«©-»£««UTR8R h 5 V vX^ 

x-rs^-©xst, 

«fc1-*7f 7t h u 9 fxat«©«j&m 
[R#3i 163 4:t)«8ftttS«±KJgj«Snfc 
»Rhy>i?Xy-£iS£fflX-r »f>Wfftl/TH8 



(3) fcB¥6-l 946 89 

&JSR£*8lLfc», /^-n^^JoHtftOx-^W 
#ll©-®a<Rx-*«S©-$£&«bT@[ii?Rh7> 

s>x*©#ilMi£«jfcT*«KR#aH¥J*#R*/'< 

JBH©I8S*&»*1*«fcT*7*^4 :7T I- 'J y f 

jo xa«©Rjgm 

[«#« 1 7 ] x-^«©^lfiE©K^*l®ffiKfl:i* 
fcTfT3R*4M»£"r&R*Rl 5ffi«©7y-7V 7v 
hUy^XS«©«iim 

[XH©ffn&R«] 

to o 0 1] 

[j£liS±©fiJffl#I?] *3SWI4»Rh5>5?X3' (»R 
TFTtBSS) fe®ltlfflX-f y?>jf*TiUTV»*7 

©Rj&fr&cH-r*. 

it? [0 0 0 2] 

[!£*©ft*SJ H3R^04tta£3l5ft*{Cft«AMS« 

cooo3] emrjSTAMXfittn^w— stft 

*H*fflX-f y^>y*^tl/Tffllr>TV>*. 03 -a 
l«-©¥HHT#D. 03-bliB-B* IcMtfSBffi 
H-C**. -©AMSST(i«5§ttt»S±©ST®IC9 1 
t>**W3 0 1, V-XR«3 0 2. PU-fMMt 
3 0 3«fc9fi)^5TFT©iNSS#Ji##D. CinfcSSSS 
Ky-M6RR3 0 4*t»*. 5lC^©±ty- h«S 
50 -iS3 0 5*t^r). ®H«ftR3 0 6*ty-HSffi-R 
3 0 5ty-\-mmS:3 0 4£#gLTV>*. ^-h-iffi 
&R3 0 4 &RmK8R3 0 6 Sai5TR?tSnfc3> 
^ h • ;V3 0 7&fl-LTH3§RS3 0 8liHK 

>®^3 o 3 tmssMmfflfiMtu xx-y-*S3 o 9 

HV-XRR3 0 2&«RtWI9MR&nT^«. R« 
»iSlRmffi3 0 8«»i:x-^«l3 0 9ttRtt*fcoT 
1>5®T, C0Hi6©AMg«£flsjfc-rSICliil>&<£ 

t> 6 @©^Rjgen 5 0© 7 * h u v y 7 7 w -JDXX 
8«»««t. &iS3iicwtT2ja©3>^^h.*-;i' 

[0 0 0 4] 04lr^-rAMS«HX^*-K«j@TF 
T*H*fflX^f y^>^*?<!:l/TfflV>T^5. 04- 
ali^WspSH-CWO, 04-bliC-C irKltSSf 
®0-C^r-5. C©AMSKTI±ffii&ftS«±©ST^I' 
ft>*A«W4 0 1. 0 HU-f>R 

«4 0 3*SW0. SKCnS^WCRAD^RffOj*^ 
V-X • /1y H4 0 4RC;HW>'/^y H4 0 SUm 

X®«4 0 2©-SB«V-X • /Xy H4 0 4©-»*R 
50 (5. HU"f >R«4 0 3 ©-fflSttHW-f >/ty H4 0 5 
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5 

©-8R£goTV>£. miitV-zm®4 0 2&tfFU-r 
yffl&A 0 3 • n«j H4 0 4SyHK>'« 

>y h 4 o 5 ttwRtt»T?fprtsn. ;rn£©iy]©m»w 
*** o. jBnfSfiun4 o 8 ifif- hmm -m40 7tv 

-h«MH4 0 6**«l/TV>*. **-MaMt4 0 6 

t@ra«SK4 o 8 sacTBBy'csnfcnv^ij? h • * 

4 0 9 £:frLT®SSIttffi 4 1 0 tt H V<i > • rty F 

405 xx-^su 1 i«y- 

X • /Vy F 4 0 4 ttt^W»j§#ESn-0>-5>. fiftti 
H^mS4 1 0ratf-^S4 1 lttfltig&oT^ 
^©«|ji©AMSS^fiEr-5ttt^<i:fc 
7 IsIOftRfflSI:: 6 [3© 7 * h U V if 7 7 4 - iJDXXg 

[0 0 0 5] 0 8Rtf09ttX, MOflE3lia«fcJ:«A 
[0 0 0 6] B 8 Rira 9 CaVTAMgfitirJ 

mtm<D>f-bmzTm®&zKoT^z. ua 

pan Display *92 P. 451, Hi r 
oshima Japan 1 9 9 2) 0 8 - a (£•£•© 
¥ffiBT*0. 08-bteB-B' K*»t*»rIlfHT. 
*ffl®3BXg*S09lCit^nTV»4. £©AMg&Ttt 

f»tt*«±©«T*±**>*;m«3oi. y-x 

S«3 0 2, FH >««3 0 3<fc9j£-5TFT©¥£ 
&Jli: F*- Xte7?*7*-£&£*l«ft£^;fc*£ 
£H>'Ua>t;:ft£&8gSfflTai5iiffi8 l lfltfr*. 

cn^^ao«icy-h^&P3 04m. sic*© 
±\zv- fus • n 3 0 5 tuft®mm±mmzmiaz 
^noy-bms 1 3*1*0, ctubsmsmfeum® 
3 0 e jWRtt&nxw*. y-bmmm3 0 4&tfjiffl 
ffiMta 0 ezmcrmK-zniziy?'; b • *-;w3 
0 7*ftLTwmmm3 0 sbfh >««3 0 ztn. 

2 tmMw^a^m^nrv^. x, »j©ri>*7 f • 

*-/U8 1 2 S:^UTil^flffi3 0 8 ttftftgftfflTffi 

ass i ltmswwajWRsftT^a. 
[0007] c©ffijt^-rsAM»ffi©Mji*^s0 
9 ca^ tr«ht *. &m&mwi±.\zm&*s u n 

>K©/t^-->^SffH. ^©»y-M6JtiK3 0 4 
***** (KI9-a) , *&ft**ftJ!lTfflltf &ft 

^XF9 0 1$J&j6£U :n*VXi?tLT^i-ft 
>9 0 2 {8f$&S#T&«ffi8 1 1 fcjgjifct 

* (09 -b) . 3Z\Z*-bnm-&3 0 5Ktf8 1 3 



(4) 4$H¥6- 1 946 89 

aA£fr5*TTFT©?*>*;l^#3 0 1. y-X 
ffl*£3 0 2> Yl"(>m$.3Q2i)WfoZtlZ (09- 
c) . -E-©»^Kffi^K3 0 6SAPCVDj£^T*ffl 

u 3>*? h • *-;u3 o 7Rt;8 1 2zmnv m 

9-d) . ^lCITO^efiK5iB3SHa3 0 8tA 
1 ^^^5f-^«3 0 9©^lC&0AMStS(J^ 
(0 9 -e) . attl*H*«1i3 0 8«fitr- 
*i®3 0 9tmteg£oT^*©-?. d©#!jg©AMg 
20 fi*fP^-r*lCl4'>^<t i t>6|iI©^IBSeiC6l=I©7 

* F U V 7 / -HPXXajWfeMT, #B*K*f l/T 
3®©3>^7 F • *-;U##fcUTV>*. X, x-? 

iiy- b®o#gmtmmi&&mwM®-vim*&-D 

T*3 0 . HHi^ffi 3 0 8 tT-?m 3 0 9 lipgjf ±IC# 
ftLTH*. 
[0 0 0 8] 

*. 

# [0 0 0 9] -«CTFT»tttt3 l Y>*;WH«0«W 

£5S<-rntfT*8&<ft*. m*<0 3©AMS<g«ii 

y-X - HU-<>^©KJ¥ , fe»<^-3TL*5. y- 
X- HH >M«©KJP^»^i3>^7 h*A*»* 
C. iRllJ#5TFT©|*|^O^ttx-^«iy-X«« 

WWfca^? h • *-;vT©y-x««x«HU 
[ooio] -a, ®4\z*TAyi&tiimmtztmw 

-X • /I y F t F U-f > • y F«»#«Ef **. 
V>^;PSK©ffiffl*^«et7S;0. ±j£©^Stt^^. b 
^ ^ CI © AMgffi£ffr£"f S^lCtt 7 @©J«KX 
St6HI©7*F-'jy^77w > -Igtf &ST«8'/E 

s^xet^o^et D©fiT^saitffe©iisB*ffl< 

[0 0 1 1] X, H^X'J7©BBP$&±tf-5BWT^ 

fi«^^^. &ft®mzmov-b&t-Ff&^LmzT 

8 ©*ii©AMSS*^-r-5tCti 6 @©^MI 

Si:6iHi©7* h • ovifyyj-xmw&m-e. *>\t 
v mm. K&ftxm t it * o ©fiT^saw©^ 

»*«<t©raH*^S. £©*l3i©AMg£T«6!i 

• *-;U©*#;££4/tm. Pffl3©^-te'&^«*#3 m 
50 mt«tn>^^ h • *-;>£®Sfc1-.5&©/'W F® 
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XI 0 um= 1 0 0 tim 1 tfcK). E.$<Dn>5>t> h • 
*-JH~flc9 3 0 0 ym 2 <D««*t,S^SnTL*^. 
JS«*ffl»ffiajKgtBT?«B* K v ?»i*8/M- *«|ii]ic*r 
D. ^©1MXteSttfc<k-£-3 0Mmx4 0jim=12 
0 0 wm 2 eat?^^A^=<@<Dn>3'^ h • 

U flRtfB^fcJy?^ 0«mx3 0tfm=6 0 0y 
m'£g§L<fc3£UT<fe±fE=IH©:3>*y h • *- 

*±j:na±o*fiiiifl:ttflj*av»toiui«qr*. ep 

5. JEfcH3. 04, 0 8^lC*-r«E*S?«WAMSS 
■Cttx-^«©S«ltliB*««««RIHlC*-5A, B*« 

*&ffi©AM*«*ffl^T«fi?£^8R*«s*«S> ffi 

&©?7y? • Xh^y£©lt5&g#»r). £©7 

fiHc-o©Sffi©fifi&-&to-B-<atf*e*Vi. -ft©g 

vvt • Xh7^^©HS:*<#^&»-r» 
ffl*±ato&«fi*^SK©B*P8P»ttAM£«±© 

[0012] *BWtt±f2©*fiifc**Tttanfc* 

V>T F TSX-f ^>ifn=f-t LTlr>*flMifc8tjg©A 

[0 0 13] X, *«Wtt3>3'i' S • *-;i/**m« 
1/TfMHfctaftftD, BP?5*lRl±$-a-5AMSffii: 

[0 0 14] 

[njg£«ifc-f *&©#&] < t hm&m 

t Ix T H 4 7 * =r A h U v fj XS8fc»l>T. 

-^«©-atKH*S«^Dfflb^«y F©-8*B* 
Jl»Rh?>5>X*©V-;*B*©H«tf KW><* 

*©-«;fl«*n*ti*«LTasD. b**B£kb*« 

[0 0 15] X*SE9!H:, ^fc<£fe«Hti5*Jtfc:# 
*Sn&»Rh5>yx^*B*fflX-f y^^^sR^t 
UTV»*7^^^VhUy!>xaiS©ttto!FttK*V» 

?itis8fi®otiii/t7 Fftwi*f«m-©ia 
t, Bs)iffl»iah7>yx^© 



(5) 4MW6- 1 9 46 8 9 

LAy F©-«*«aLTB»ffi»Bh?>yx^©i|» 

[0 0 16] X*&HJltt, ^a<tft«akJB±C*dsS 
nfc^ h 5 >?z* SBBfflX'f vf-ytfU^-b. LT 
V»«7f f 7v h 'J y ^XlSKftl»T. 
RJ:0**?-*»i^«h^5>X*©«»IB¥» 

[0 0 17] X*»Htt. ^fc<i*>IB*tt*K-Lfc:» 

fcanfciWh^yx^fcBBflU^y^irB^fc 

LTW*7 * f-f ?T h U «y * XSS©«jfi*StC»^ 

Ox-^BftWlflt-raW-OXSi:. ¥®&IBI£*tiSL 
&». *Hh9>5>X*©-»WK5 J -*B©-«*« 

a? ®i&«ar4SH©xiSi:. Ky*-h«M±iatft 
?>$>**©y-h**ttmiy-h»*»jfrr**ia 

©xat. Bi»*^*&*i«-r*ai5©x8£, kbr 

;!/*B?l****©ISi:. ttfflRMUMI±K:BStti 

[0018] x*%mt, ptt< b*>*mm±\zmim< 
30 tiftmmbyyy^f^mmm^y^ifm^tvx 

jtkoi**5r-*»fc»Bh5>3>x*©fl»&HiMHt: 

« fc *5r - * « i HfclTJ: D BSftJMttJBTBtt* 

£*y-h»fc»Bh5>s?x*©y--h*ftws=« 

[0 0 19] X*»Wtt, 5>tt<i'bli»tt«R±K:W 

m*mf&?zmz&*&frmzrt*-=.>ifinj:?zm 
-oxmt, y-n»B***-r»»H©iai:. m 
y- h«stg±ic^<g*ijM$Jtttb&«, a^-- 
>i/mx\z& 0 ksbs h 5 >-^x *©y- 

50 ^fr©BSfl©«»$«ffl±«SffiS»fe*«cy- hiS 
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4$BB¥6-1 94689 

10 



9 



[0 0 2 0] X*HWtt. tfcaiiSttSfi±tC^ 0 2. FW>fWU 0 3*&j£«¥W#jl«s*D. n 

UTt>*7£5V7vFU>;/?xa«©Kig;$i£l::iH> A. :i:fr7. ^>^;^CDS5i8l^/Slttt*x-^^l 

t, «fte««K««ni/^ft. /t*-=>ifjDXK« o 4 &nc^jRictt«onR«a«o(uu;ty f 1 o 5# 

t. *MWMS«*«l,&«. »KF7>~7X*©-iS)&< 0 4©-«**W. KU-f>««10 3©-«i$R© 

Kx-*«©-*S*«UT««BF5>5?**©lB» MMMItDiBWtyPl 0 5©-SS«?WS. E 

iioiet, y-F«M**arr«iBH©:c8fc. « w ? FsasaKY-FwwRi oe^o. y-hiss 

y- M6»H±K«ae»ifcji*«»tfca^^-=> «±»cy- h«s • a 1 o s at**, y- htuwictt 

yjnXlCtt0gE»Rh5>>?X^©y-h«ffi^lC* &JR/ty F 1 0 5±K3>*£ H • *-;H 0 ItmK 

fT©H*©«8#*fl±«««s*fc**t:y-F*s snrfco. ^©3>^^f -*-;w*^LTy-h«i 

eKFP-f >««taawc«ffi«sifcw-5ffi«©- anTv»*«t. c©ttsttegfcoT u xjmji 

y-F»fltSR^BEjara«6iftiafca>^i/ f • -MifttticHftMft*©y-FftM'bH*iakQ 

M?L-rs^^©Xigi:. KHK«fe»S±lwli^«aiS^ Mt#. ■Mffi&¥9ttMtt£&R!l©ftTJII::8tt« 
l*r**-fc©I8««r****i:-r*. i» fPfcnf&T**. 

[0 0 2 1] X*««tt. />&< tfcWWH±K»*S [0 0 2 6] £©*««£&« AM££©9HB£li;&B 

fc**tf»fcft*5 s -^«tK*RF5>5?X5'©¥# *. *%KM 1 TttXrty^ttCft Og«i&& 1 5 01= 

#«©-«t*«»J«SnT*0. tSy-7«g©-8&£& lCT^nA=&2 0 0 0AJt«lbfc. i©«6Ct>* 'J7? 

*Rh5>^^©V-X*«©-«W»*«l/T*0. >**>yxy>«©SflKj<Mfe«t>*IiBTW*. C©® 

K5^*raftV-X**©HBfcttO«««ftTB& ©*nA©->-Mgfattl • 1 2 Q/DTWofc. *fc 

rE:?tt&©«M9Jra*tt*«lttfcl,;fc«JS*l* 7* F • 'jy^97^XWCttDC©*IHI*JniXUT 

<atttiW»**«»©«fl:iinr««snTw***i»» f-«io4ti*mtDflii//Ty f 1 0 ssjgjs 

it*. 30 t*. (B2-a) «EV>TLPCVDfe#T*«#KSr 

[0 0 2 2] X*«Wtt. ^&<&fel6M£Stt±lC* **»mTttLPCVDftKttO*ti*$/ 

UTV»*7j'?-fyvFiJs»i'X**©tt8*ftfc*V» 3>K*«t«ffl ; Ey->7>»Ett0. 94mtorrT 

t. 4Mtft*iiufcift. /^-->ysnxtcfeoy- #^s-> i J3>K©Ki^tt2 8 ok-vmmm 

^«*»*-r**-©X8i. *MW««**L&«. ttl»M5»5 0£T?*ofc. «V»T7* F • 'JV^5 

n®hy >-7X*©¥ill#JB©-ifll#Ry-*«©-SB 7-fXSKttO¥«MMRftlDXU folECR-PE 

&««tTK*«F5>v?X^©¥*(*:JB**«-r*« CVDiMfTy-FWMRl 0 6ft*J«-r*. 

K«#w#gi*/t^-=>yiDX-r*SB=©ifit. tt i-msissm o otrei 2 0 oaks i o 2 fits* 

r-**©*H«£Rfl:**S&=©Xg*£tJ**fca «bfc. (02 -b) ££7* F • U vy57>r XSK 

t-r*. 40 ttommRotuuty f±k3>*£f • *-/n 

[0023] 0 7 SHftU an«fte«ttR««Af«. **J6«SJ 

QftKM 1 TttX/ty*-8tfc|fc0-f >5>*A • «Kfl:« ( I T 

(ftjiMi) aT**M©-sam*HBB*ffi^T#a o> *2 5ooA*«i/fc. c©i»©->-Faatt2 8 

T*#. **"H*taT©*lt«K:IH**n**Ttta: Q/DT#o&. -£©&7*F • Uy??74ZSC<k 

k 0 y- Fmtfi • n 1 0 8 tw%n& 1 0 9 tawsufc. 

[0 0 2 4] 01 »*JMlCfk«AlfSC©-fl*M! *fc»ft#»«ffl-f *>ttA*«KftO Fy-Xtt7* 

Lfc0T. H2-a~ctt*5EWItft*AMS«©»ji -t^-i:ft*^«**y-F««fcVXdrfcUT** 

xg£Br®T*Lfc0T;£*. tt&ltffSii*. y* 1 0 1 fcy-xflM 1 

[0 0 2 5] il-aB¥IMl-bHA-A' fc 0 2Rffl«K>»tl0 3S*JSt*. *3feB«lTr 
fctt*®riii0TW*. *&HlC<fc«AM£«(-CI;ilfifttt 50 ttnSa#^*F5>-77.7©^fi6£SmL. 
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11 

2tl1t7*Z7<<> (PHs) £9 0 k vOUamQBT 
5 x 1 0 1S 1 / cm 1 fS%&/u1£. -eo^lRgHaT 
3 5 0*C 2 9$ffl<Dt*Mm'VtZA'( 3 -ti\ A 

ummz^tii-rz (02-c) . 

[0 0 2 7] C<D£v\ZLTUftLtzAM&foOTTT 
\t*>nm (Vd s=4 v, Vg s = l 0 v L/W= 
1 On m/ 1 0 « m© Ids) \tl. 2«A> :*7®85 

(Vds=4v. Vgs = 0v L/W=10»m/1 
0/im©Ids) 110. 0 6 7 p At&VffZX-l 

[0 0 2 8] ($IW!2) 05tt*^HJ|cteSAMS« 
©-#l£I89?L;fc0T, E5-a«¥S0-C05-btt 
A- A' IC»W-B»fiiH"C#*. 44llfiM2K|k«AM 

«101. V-^I«10 2, Fl"f 0 3*6 

y*x>. & da. n-twj** -*7\ 9>9)imv> 

Eittjft&IKfcttSx-**! 1 0 4 &Ri;«fflctt«B* 
Iffil5[l)W7 H 1 0 5*Rtt6ttTI^-5. 7-X® 
«il02 ©-gBte^-^SI 1 0 4 ©-&*«K F V-i 

>mm i o 3 (D-fflz&mvmmmmmoMLrty h i 

8. &JKI^«ffi3lDtiiU^H&fi3fiHcSSrlfifi:» 

-?*r*y- hsfeiftsei o eaqro, c©»=»wi±fc 
y- h«a • m i o 8**5. »mns©±fctt*H 
&mmmzmmimmi 1 o*#3. y-hasfiaes 

0IIH«IUfcn&llrt9 H l 0 5±IC3>** h • * 
-;H 0 7*g8^CSnT*0, C©3>^7 h • 

&^i/Tm=»»)BT*«>BiisiiaRiiS[±cia*tta 1 o 

9#»*SnTl»«. *^J60il2t?ttl|-*&&l±lCS 
XMItQUIL/Xy H 1 0 5 SRltfc*. «IM¥*fl: 

n>*r>;Y - *-)\> 1 0 7 £tlft H W-f >®*£ 1 0 3 ± 

■HI 0 8 i:L.Ttt7;W3r:7A, S3, Hi/y;k ft 
5dA, i'J^rX ^>y75 L X *>*;V$&S& 
fWMISTW*. X. H*«ttl 0 9«tLTtt^>-77 
AS&fc® (I TO) £©SW*«<KlSS©fl!J. EWHiS 

«*>ttH. **llf|2Trtt5 f -*«i:y-h«, 



(7) fcK¥6-l 94689 

if 

tEfciiDAfK u§5. ia^sffi i o 9 ©i&aeKiiy- 

e8Mt»7c.ttR-e , *5*6. Clft6©SiittttiIi*e«© 

TV>*. IP-6, **Jfi«2©AMS«Sffl^«t, *f|6) 
• XF5K7*£ffr&-rs&g*fc 

10 £<|6l-t-r£©T;£3. 

[0 0 2 9] &K*«9iKtt5AM««©Sjfi;&SStt 

5. ^I^a-H • Uyy57^XSCttDJl©^JSIR& 
lOlLTf-^il O4iH3fMtffitt0ttiU'<y Hi 0 

SrtfcttSSltWlTa^fcWKLPCVDftKttO 5 5 

20 5 , ces«;T©fflg-eiiss^iea>' , ja>is£«scr5 

HO ^>-7->9> (Si 2 He) &IHEftL/T5 5 Otg 

*«T©a*T*M*w#ii**i«u&a, 6oot; 

— if-**?-* 9 >73fc©** WHIIM#LT«*fl: 

K6n-r. ->u a> • y;i/TH7A«*#a¥W»s!i'b 

£ftS©ISttV»-*"nfc6 0 0"C«KBrF 

PECVD^Ty- H«6i&Kl 0 6 £Jgj*fS. 
[0 03 0] ECR-PECVDSSffl^-5ty-hiffi 

m&z i o oresrofiST^ta^-s. jictectA 

PCVDa^t v ;> (Oa) SfflVi&CVD^t*T3 

5 ot;aT©fiirpy-Mfi«Bi*»i«i/T'bj4w. m 

H T y _ |. |BftR± fc X /X 9 -ms. It® 

7*h, »j7y57^xetz&'3y-HSffi-H£ 

>&xmm\zm vi—xizTv-frff-ttzttM®) 
&*f-hikmz-?x>7 tvT*m#mzfi%&?t; 
>*)wmi 0 1 tv-zm&i 0 2»tfHK>«ii 
1 0 3 £^jrrs. sa*»«i^^>aAKsttft 

0, ^H6i»7c3g©*^{btl£-f^>aA-r5i. 3 50 

H^-CBWtBiWKl 10S35 OtliBaiOTICT^ 
acVDST^fS. ^©«)lW^i&K©^tSg©i 
ttA-f ^>©gttft€:**aT1g^H»T3 5 Ot^SS 
50 BiT©S«T 1 ^rrfl* 6 2 ^KrofiMa^iS-r. 
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(8) 

13 

f • *-jh o 7^mnh, i To§©s{|fii 
&z®mi&mm±\zzrty9-&uz-?mfev. 7*f 

- x )V*f77 4 IgUCft D i8^®ffi 1 09&MLTA 
«tSffiSSIi3 0 Ot:g£&Tlcl¥S;t2>WH*£. 

2 ic^s t. y- hxwHiiiEftoiiiXi 
t*s. ::©&x-*»-s>y- b«R • mm<»*9t&m 

MS«©^aigfc6|ll©«Rai8i5H©7* F • U V JO 
©)SI8lH[gC<!:7*F • UVy97-fB«CtHi;Tr**. 

[0 0 3 1] Gttfiffl3) H6li*ft93l::J:«AM£« 
<n-mzm.WLrc®-Z, H7-a~dtt#58WlCtt.5A 
MSS©»BX8*»flli"rSLfcHTrW*. 06 -a« 

¥S@-cS6-b«A-A' ic»tt**fiBB'r#*. 

[0 0 3 2] 0 6X1^7 tC7S-TAM««tt:3 7>:J-- 
STFT*H*JflX^yy>df*?il,TJHV>T:6D* 

TW*Jfii&ttSK±lC9 1 *>^;Pfi«l 0 1. 

«io2. Hw>mio3j:Dtt«ttnjiiHifm 30 

t^jHio^ssssmffiffioaiL^yHi o 5t, n 
rne*ffi5«ty-h«»Ki o 6«»**. y- 

FiB»&«Si=iffi»ET:&?>. C©±fcy-F*««l 

o 8 tm$&m i o 9 a:fiyMFWB±«a«tE4a«ttfr 

©y-F$6 1 3#KttSnTV>*. H££Sil 0 9 (J 
aCTBHIMMSIROfflUrty F 1 0 5 tSSMiSatfSl 40 

en, J5ij&:3:>*? f • *-;P6 1 2 sacxft^a 

a>*4rF*&«££U3ttfefc+#fcgww-ntf, a 
^mffi® 0 ai ui »fhw h M 1 0 3 \zm 

[0 0 3 3] r©«itS:Wr-5AMiE«©8Sa^S|g 

7fcaoTR«f*. s-rsfs-ieiiji-cEsiegtttssi 



#M¥6-1 94 6 8 9 

14 

c©*jBfcbTtti»aL*:siM* 

*rofc£©«aeJ»tt*RfeijfBTrtrs. &K7*f- 
u y if 7 7 -r xg icft 0 c ©*jne*iiMt ©/t * > 

^£frV>, WIMiWSOJtrU/ty Fl 0 5. r-^SM 
0 4, &ft£S£T&mffi6 1 1 (0 7- 

a) . tff. IMItoa/t? F*^S©«-&»iC© 

V>. «^T**#RftJt«rrs. *^^©AMSffiMjg 

xg* ©g «,« l- »ftfga« c ©**#wtaiaTr# 
©£iRa*tj£a<o. xttfttts«©*sft*ttffffltt> 

LPCVDftTlfi^tltty ->7>£# 
V», i|M8fig5 5 5*CSTF, ^^^ffilmt o r 
rKTTit*»fi*R***f X, LP 

CVDji-C!MXiH^y5> (Si 2 H 6 ) fcffl 
V\ *«MK4 5 0*Cgg, E7J0. 5 t o r rg&T 

**. #^SK©^fk&jiJ?)5ictt6oo'ces©ffl 
*T!ft*roJ»»BftfT'53ErtM\ mmvMy f • u— v 
;p-7--u>y (rta) t^jin^a^acT 
9 0 ot:s*fc*&mioj»-rs#»*>, u— if-BMt» 

tf-JBJ#T?tt«A«Xe C 1 X*->Y1/- 
if-S5 0mJ/cm'*^5 0 OmJ/cm'fflM"? 
5 0ns SA©l*|l|JIMtUT. »KWK->U 3 

K*iMll/&«±C©#^*lCTlS«bftJ»»«*at) 
il©*CUT*<MMlj5«*rtaftfc*. 7 

* F • uvy?7-<xBte(kD*iWW*jpx'r* (b 

7-b) . -£©&ECR-PECVDjfe t'/>TEO 

s (s i - (CH3-CH2-0) 4) msrcy-htm 

^ F • 1 0 7 RZ*6 1 2 SMEt^ (07 - 

c) . x.\zm$s.fcm®nzmmL. mz?*h • uvy 

y- F«ffi • * 1 0 8 BSMIffi 1 0 9 fcJMW*. -© 
■*««I43>^^ F • *-JP6 1 2&aUTffi}#Wfi 

fflTffl^®6 1 1 tmia.mzmmm&\zGr), tm#m 

\tT&m&6 1 1 t^fr©y-F«8 6 1 3lCTf^e.n 

^, ^Y^l'SPttl 0 1. V-X««l 0 2, HK 
1 0 3 ttX-f*>©«ttfcttU-1f 
JW^RTAfc2©#MW*»-C**. y-FS«B- 
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15 

t? u tern fc j«*»hsw * >axsg kt-y *> 

j£AU 3 0 Ot:^&3 5 0 < C©teiaT&A'f*>©?S 
(07 -d) . 

to o 3 4] &£tt^*ft**?«AM£>ig«fft&-r 

S©fc6@0)^K5aeC6|5I©7* F • 'J Vifyy^lm 
IlW8Tto)i*i, *«MlCtt0 4ll©(jafijlS 
t4@©7* F • U V^^KfgB&ft^nJtBtfc? 
fc. X^ti^H^lC«LT3ffi©3>^^ h • 
)WWELTV>&©fc#U sMWiTttiin* 2Hfcfld* 

&£v-x- FH>«o-i)iMt«». autii 

¥$#R©BIJP£»+Ai£»<tfi3lS. *ttt6TFT*tf» 
£.n*. ft. *£J£mTttBiR«ffiJftBaibAs/ Ft 

=<i©3>^^ h • *-;H 0 7Rtf6 1 2*aUT» 

fifflT««tt£*HII-rf, t3fc#o£-t3©&-Cft^U 
fc«£> uy*9Y • *-MJHfre*&. £©«£& 
■*fc»LT3>'3'* F • *-;HiHltfcO, ■«© 
S*Sl8tiS8Mfc*^1lgtftS. 

[0 0 3 5] OHM 4) 01 0tt*891£tt«AMS 
fi©-CT*ia^bfc0-t?, HI l-a~dH*»«te.fc 
SAM**©»fiISfcKWTjKl,&HTtf*. 010 
-att¥ffi0T01 0-btiA-A' lC&ttSB«0T 
**. 

[0 0 3 6] HI OStfHl lKjSfAM£«tt3y'U 
^— STFT*H*fflX'f y^y^tl/TfflViT* 
D, #H*tt«»*fft*#l/T^«. *5!^©AMSffi 
TJ^-IMWl^SlftlWMMLhKf 1 * 1 
0 3<t D j£5tB»g¥*flcRt* U ^x>. * >^Xf 

^JgfcftSx-^JIl 0 4tH^)S<}:0^-&H^«ffif! 
OttJU/ty F 1 0 5 tW-feJR«kDdc«fiat«SfflT«« 

si 6 i ij9»»j«sftT^*. cne^s^sty-hffi 

c©±icy- h^ffi • m i o 8 tft««M±tt««* 
fc£Mff©y-hiS6 1 33WRttsnTt»*. Mfcun 
&©±i;:ii»H«MT*«MmifiMRi i otf*«. 
»iai*6*i«±»-f4H**ai o 9*««;it6nT^<5. s 

HIBIlRRtfy-MiiaHcl43>^i' h • *-JH 0 
7Rtf6 1 2#H?L3n"MiD. Ctl6 *« DTH*« 
WiHJMMWtDfHL/fy F»r«MWF»8T««St 
m«WKWaJi««6nTV>*. HJlHtttJtOIHb/tyF 



(9) #BS¥6- 1 94 6 8 9 

15 

P8?lLHS!S«ffit©3|j§£3l^T'fe&^. X. *^SBW 

4 -?ttH*tt&tt o ffl f t«»safflT«««« 

#8tbTffr«b;fc&. Ul3SSfiffi(i2fa©3>** h • * 

mst©«ffi^©e.nxv^^. iisnsmoab/ty 
f t«»«»8T«*«««»iisn"f-^o»T»*a 
ti5tn>^^ f • *-^»-«KH!wan*. **ss 

a*tra«±ic*ofc*, ■*«tr-^»fflnKi*es. 
«. y-F», H*«*j5«-tn*n«ji±ic»s)i«ftT 

aawtty-m^x-^iitaaoTv**. y-F«s 

«4©AMStE*fflV>*t»lfilS««!H**H^7yi' • 

*«*©£*>**>*«£«: 0, ttl*±^ofcffiSS^ 
■©*!«! D*WL<**<&4©T**. 
tO 0 3 7] ^tC*5!^lC±.5A.MSS©Mje^a!S0 

1 lSfflHTRWT*. *-f#7XS«fc £©*&»#.« 
ffli>BU&S51B£&JR©ffi. ^{m»f£X8&£C#l/ 

(«Ji1Ml**IlUT5*-^«l0 4. SlilllffimOfflb 
/VyHl 0 5, «Jt$afflT«€ffi6 1 1 *»J*f* 
(Hll-a). «V»T*»«l3KT»«l/fc*ttTr* 

^*!g^«abT. 7* f • »jyjf?7*i«T3terr 

* (HI 1 - b) . -?-©^y-b«6ii:Ml 0 6 SPEC 
VDife. ECR-PECVDS, APCVDS, GWs 
•Ja>'fk-&!at^- > />S:fflV^CVD^-C3 5 GXM 

&vxi : o>mwL®m.\zTmm-%. m^xy- y-mm± 

8. 6 1 3 *»*■*-«. «»e«tt«lR**«-r*iS^ 

©l»^{k^l»<M»(rSSffiSti3 5 otsaeiTjWff* 
*fc«**»lia!-f*>ttX8Hfc«D Fr-X 
K79 J t-f9 - tft*JF»«iey- F€S&vx^ 1 1/ 
TJT^ii* . x*>*;U£«l 0 1. V-XM*1 0 
2StfHH>fi«l 0 3«»Rf« (HI 1-c) . 

50 {k^s-f^^ax-r-st. 3 5 o , c8jseiT©ffija8sffl 
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SfcTTIMM X®#©SSfi#S§ 

811111688 1 1 O^^acVDffi^PVDS-CSffifiS 
£3 5 CCeSKTTlt«cr-5. 7-X • Fb~f>®« 

HniBMW«ft3 0 Ot;* 6 3 5 O'CgK© 

fist? 3 o »*> 6 2 brisk® jKuaasit-r t, ax-f 
y- ne»w*a£taT3 5 ocj^ejRxsftqroft 

»£, **:/?XTlTO*©**^a#c;:Tli;£tt 

* h • *-;n 0 7&1/6 1 2SMLfc«. H^ffi 
tta£X/W*-i£Srcit«U SIC?* h • UVify 

7 4 xnmi?-- >>ftaxzm v a Mmmtrcft? % 

(Hll-d) . H©*t*«WCtt4t. 6@CDfSK 

6 ®<d 7 * h • 'j y y 7 7 4 tiaxxmw-mm-D fzfr 

»»©*BB±©Wj(Slfclt.AT:, &igl@t> ^OffiUS 

[0038] mmms) mi 2\t^m\z^Aum 

«©-{«J£IB?)l LfclST, m 1 3 - a - e \t*%mz& 
SAMaSCttSlSSWH-WftUfcHT**. 012 
- a «¥ffil3-e@ 1 2-bteA-A" fciHtStfffiia 

-e, hi 2-ciiB-B" \zmz>mmm-?G%. 

[0 0 3 9] 012 1 3 IC^T AMSfittn y> 
7— ST F T SH^fflT.'f y ^>y*^ t UTffl^Tfc 

0, *a*utt.4*ft«*u y-*a • y-h» • h 
ssea 5 «ta 1 0 . 011 izfR-rmmm 4 KjtttUTEa 

B«ShSftTB*K B«H1. H2CB&%)Efll 
tCTEJ6Sn&AMS«-f>. 05^fflV>T5IJS0!|2tCfB 

[0 0 4 0] *IE^CDAM*ffirti^i&S±IC?^ 
JHNK10 1, y-X««10 2, Kl^f>««U0 3 

& 9 T'fy • • 
{'DA • at-v^a • -:*y • *>*;^©isijttj£&« 
ictsx-^iSi 0 4t^«<to^@i^agtotij 

U/t7 H 1 0 5 tH^M«tt)fSSffi^gfflTgSmffi6 

1 lASMsntus. ^ne.©^Sfi-r^frKic 

Tfc*. &JSKfc&l 2 0 1 ©■Wttft+AsaaTtf 



(10) &H¥6-1 946 8 9 

ffi • «S l 0 8 tfi»*Sffl±«****a*IWff oy- h 

«i6 1 3*^»te.nTt^. mi 2 - c Ksnsfcy- 

h«8 £x-*fa©£Mf$©itfffite7-*«ffli£ffla<y- 

a Tssma t> mm \z&m\z&mm<k<b-&z£\zvmi£ n 
jo Tv>*. -y-h«si«y-hiigisie±ic*-5^e», y-h 
*i£y-*«©i8], *v»tt7*-h*tfia**ttfflTaB« 

- httffi • htuuLh£ttiim«HR 1 1 0 a< 

ffmiuui&*Ku y- vimm±.\zwmnm*:WLW 

20 -BLXsv-vmmwk\z\^yf>7V -*-jh 0 7ms& 
1 2*tai?LsnT*o. ^n^^acTia^ssasisfi 

0t»*#<HJ*. 012 (a) 

«©AM»ffiTy-h«i:x-^«IICfe0y7-y^ ■ X 
h7^y&^ffl^'a:*lC ttx-^tt t H*affi£»Jl \Z 

Utt4 0 8©±fc'b'5-JBS'J©JBM»aW*a«t. * 
©±ICi83llttffi*^1i , tatf&&&Vi. c©*!^-, as 

±fc»y-MMai (c©±Ky-h«i]fl***. ) > 

-SB©)iWffi)&)S (r©±tx-^«l*t#5. ) -# 
40 B©SIWlieii:K (^©±(CH^«ffi*<W^.. ) 

tt)ZS©«fiilSK*sai**. CtieSrS i 0 2 K(CftD 

f^ja-rsa^. zi©^Kjp*ijp<^-5t. cne.©ffi 

^-y- mmm<D®®& 1 0 0 0 2 
0 0 0 Aa«frsfc=-3©»inwMoBWtt*n-e 
n7 0 0 0 Agst^o. Hssmffity-^ti«7 0 0 

0A©S i OjKS^L-TllfcS^ifcS. ^fTBi^ffl 

50 y-^sffi^L-Tir^Mrafey-^aicHa^&ifa^ 
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-*IS©fyjlc£rs£S©®a<;*:#<fcr>. -?■©&&:* 

*»/ha<Jk4tav>5i<ft*. mM©$D<«g*©AM« 

g*Tfc7 0 0 OASSTWS. CtifctfUTHB. 0 

1 0IC^r*»WOAMSSTttr-^«8^»i»ai«± 

k*d. BJfiMiiy-^fcSRiTsi&fttt <w&y- 

hlfiHRi: II RUBOR) fflSf£l. 5 *imgflEK:Ji< 

wc-c. H*m«ty-*ii8£©Rfc0sa**ii-&5 

s*-r*iSiii«AMgMRt#j«ia**oT?**. -*a 
1 2 \z7skb*mmw 5 ci'ca^ioAMSiTBf 

fcy-h»»RijBra»*R#ifta;fcs. mmmmtzf 
-9Wt<oti >9\tm 5,010 ic^-r ams&ic 

fc^Tfc£C*S<fc5£©ftJ££#-r*. iD*.T01 

2 - c *t*r*t5 ! -*«MD*Bff44K»ft«tV>5» 

«Mrvy- MUMiWMtsii. Htc-?-ro±tcy- h 
8*tRW-enTv>*a>&y- h»ty-x«©»R*« 
^wiwww^-rstowj***^*. «r*©r+ 

&ISI<k!3fc. *^»<£t>=fl«©*&o;fc*Mt©3Sf 

*t«»K«i^s«s«»cMbT3i^©if*«. c©iga 

t»ft*H12. 0 1 3 lC*f*^©AM»ffiTl±y 

RKffltt-*©-?**. 

[0 0 4 1] ;M;:*RH£tt«AMStt©Sjfi#££BI 

ffi±ic^sflg^©«me®tt^®&*^-r5„ cntcti 
9 9 v * xefctt 0 d©mm£8#iit ^luxury— * 

HI 0 4. WMMtDUlL/lyPl 0 5. £8$Sffl 
TS?mffi6 1 l£S*f£T3 (B13-a) . MfrvrgJI 

eg 3 \zTumhtt&^*m&m*w&LLT7* v • y 
vy^^xe-cinirr* (013-to . *tc6oo 
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